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@ Output method and unit 

(57) An output unit can be connected to a plurality 
of data generation sources. Therein, print data 
can be input substantially simultaneously from 
the respective = data generation sources, and 
printing is perfonmed by data generation sour- 
ces. This eventually improves a working envi^ 
rbnment 
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BACKGROUND OF THE INVENTION 

Field of the jnvention 

The present invention relates to an output nrieth- 5 
od and unit, or n^ore particularly, to an output method 
and unit enabling connection with a plurality of output 
data generation sources. . 

Related Background Art io 

A printer having multiple host interfaces has been 
introduced in the past. The respective interfaces are . 
connected to electronic equipnrient (for example, host 
computers) for generating print data actually, where- 15 
by the operators of the electronic equipment can (exe- 
cute printing at their places. 

However, while receiving and printing print data 
from, for example, a host computer A, this kind of prin- 
ter does not receive or print data sent from other host 20 
computers B, C, etc. 

Therefore, other operators except the one of the 
host computer A v^hich is currently engaged in com- 
munication cannot print their data until the other's 
printing currently in progress is completed. This is dis- 25 
couraging in terms of a working environment. 

A printer shared by multiple host computer sys- 
tems (hereafter, hosts) outputs print data sent from 
the hoists as they are without any control. 

In the aforesaid prior art, a host intending to 30 
transmit print data must issue an emulation switch in- 
struction so that a printer to which the host is connect- 
ed will be emulated to enable communication with the 
host. Alternatively, a user of the printer must select an 
emulator by performing a specified operation on the 35 
printer. This results in complex control of communica- 
tion between a host and a printer or complex opera- 
tions of a printer. 

When a printer Is shared by multiple hosts, it is 
hard to differentiate which printed forms are output by 40 
which hosts. The printed forms must be sorted by 
studying the output contents. From the viewpoint of 
efficiency in sorting, improvements have been await- 
ed. 



SUMMARY OF THE INVENTION 

An object of the present invention Is to provide an 
output unit capable of being connected to a plurality 
of data generation sources; wherein print data can be 
input substantially simultaneously from the respective 
data generation sources and printing is performed by 
data generation sources, whereby a working environ- 
ment improves; and its control method. 

Another object of the present invention is to pro- 
vide an output unit comprising; 

a plurality of interfaces for connecting a plural- 
ity of data generation sources; 



a determining means that determines by inter- 
faces whether a reception request is issued therefor; 

an input means that receives output data via 
interfaces for which a reception request has been is- 
sued, and stores the received output data in one-to- 
one correspondence with the respective interfaces; 
and . . ■ 

a control means for controlling output process- 
ing so that output of second received data will start af- 
ter output of first received data, which has been stor- 
ed in the storage means, is completed. 

Another object of the present invention is to pro- 
vide an output method comprising; 

a determining process in which it is determined 
by interfaces connected to a plurality of data genera- 
tion sources whether a reception reques! is issued 
therefor: 

an input process in which print data is input via 
interfaces for which a reception request has been is- 
sued and the input print data are stored in onis-to-one 
correspondence with respective interfaces; and 

a control process in which printing is controlled 
so that printing of received data, which is the second 
data stored in the input process, will start after print- 
ing of received dala, which is the first data stored in 
the input process, is completed. 

Another object of the present invention is to pro- 
vide an output unit capable of confirming from which 
data generation source output data is being received. 

Another object of the present invention is to pro- 
vide an output unit comprising: 

a plurality of interfaces for connecting a plural- 
ity of data gieneration sources; 

a determining means that determines by inter- 
face whether a reception request is issued therefor; 

an input means that receives output data via 
interfaces for which a reception request has been is- 
sued, and stores the received output data in one-to- 
one correspondence with the respective interfaces; 

a control means for controlling output process- 
ing so that output of second received data will start af- 
ter output of first received data, which has been stor- 
ed in the storage means, is completed; and 

a notifying means that notifies externally the 
45 slates of interfaces for which the determining means 
determines a reception request has issued or of the 
states of interfaces concerned with the input means. 

Yet another object of the present invention is to 
provide an output method in which data is received via 
50 interfaces of a plurality of interfaces for which, a re- 
ception request is issued, the received data are stor- 
ed in one-to-one correspondence with respective in- 
terfaces, and output processing is controlled so that 
output of second received data will start after output 
55 of first received data, which is being stored in the stor- 
age means, is completed. 

Still another object of the present invention is to 
provide an output unit capable of being connected to 
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a plurality of data generation sources, wherein output 
data is r ceived from the data generation sources 
substantiafly sinr>ultaneously. and output processing 
is executed by data gen ration sources to improve a 
working environment, and its control method. 5 

Still another object of the present invention is to 
provide an output method in which inputs of output 
data of a plurality of hosts are differentiated from one 
another in order to simplify sorting of outputs by 
hosts, and an output unit in which the output method io 
is implemented. 

Still another object of the present invention is to 
provide an output method comprising a discrimination 
process in which when output data is received from a 
plurality of hosts and the output data is supplied, a is 
host intending to transmit output data is discriminated 
from the plurality of hosts, a preparation process in 
which preparations are made to receive output data 
from the host intending to transmit output data in ac- 
cordance with the result of discrlniination in the dis- 20 
crimination process, a comparison process in which it 
is checked if a host which transmitted output data dur- 
ing the previous output is identical to the host discrim- 
inated In the discrimination process, and a control 
process in which output processing is controlled so 25 
that the output data will be offset In accordance with 
the result of comparison made In the comparison 
process, and an output unit in which the putput meth- 
od is implemented. 

Still another object of the present invention Is to. 30 
provide an output unit that is connected to a plurality 
of host, receives output data from the plurality of 
hosts, and supplies output data, comprising a discrim- 
inating means that discriminates a host intending to 
transmit output data from the plurality of hosts, a pre^ 35 
paring means that makes preparations to receive put- 
put data from a host intending to transmit output data 
in accordance with the result of discrimination made 
by the discriminating means, a comparing means that 
checks if a host which transmitted output data during 40 
the previous output is identical to the host discrimin- 
ated by the discriminating means, and a control 
means that controls output so that outputs of data vyill 
be offset in accordance with the result of comparison 
made by the comparing means. 45 

Still another object of the present invention Is to 
provide an output method and unit in which a host in- 
tending to transmit output data is identified, it is 
checked whether the host is the one which transmit- 
ted output data during the previous output, and offset- so 
ting is performed during output in accordance with 
the result of the check. 

BRIEF DESCRIPTION OF THE DRAWINGS 

• 55 

Fig. 1 is a block construction diagram of a printer 

according to the present invention; 

Fig. 2 Is a flowchart showing main processing in 



the first embodiment; 

Fig. 3 Is a flowchart showing communication re- 
quest check processing In the first embodiment; 
Fig. 4 Is a flowchart showing processing related 
to data entry In the first embodiment; 
Fig. 5 is a flowchart showing printing in the first,' 
embodimient; 

Fig. 6 shows a cross-sectional structure of a laser 
. beam printer in an embodiment; 

Fig. 7 Is a flowchart showing communication re- 
quest check processing In the third embodiment; 
. Fig. 8 is a block diagram showing a construction 
of a printer of a typical embodiment of the present 
Invention; 

Fig. 9 shows the details of a structure of a printer 

10; 

Fig. 10 shows correspondences between host 
IDs of host computers connected to a printer and 
types of emulation; and 

Fig. 11 is a flowchart showing a procedure in 
which hosts serving as suppliers of print data are 
discriminated and printout is performed. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS .'^^ 

Embodiments relating to the present invention, 
will be described in detail with reference to the apr 
pended drawings. 

This embodiment will be described on the as- 
sumption that a laser beam printer based on an elec- 
trophotographic process using toner as a coloring ma- 
terial Is employed as a printer. 

Fig. 6 is a cross-sectional diagram showing an in- 
ternal structure of a laser beam printer (hereafter, 
LBP) of an embodiment. The LBP can receive char- 
acter patterns and form data from data.sources which 
are not shown, and register them. 

In Fig. 6. 1200 denotes an LBP body. The LBP 
body inputs and stores print Information (for example, 
character codes), and form information or macroin- 
structions, which are supplied from host computers 
connected externally, creates associated character 
patterns or form patterns in accordance with the in- 
formation, and forms images on recording paper that 
is a recording medium. 300 denotes an operation pan- 
el on which switches and LED indicators are arranged 
for operations. 1210 denotes a controller that controls 
the LBP 100 as a whole, and analyzes character In- 
formation supplied from host computers. The control- 
ler 1210 converts character information into a video 
signal representing chariactef patterns associated 
wit h t he character information, and outputs the video 
signal to a laser driver 102. 

The laser driver 102 Is a circuit for driving a sem- 
iconductor laser 103. In response to an input video 
signal, the laser driver 102 turns on or off a laser 
beam 104 emitted from the semiconductor laser 103. 
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The laser beam 104 Is swung right and left by a rotary 
polygon mirror 105 to scan an electrostatic drunn 106. 
Thereby, the electrostatic drum 106 is exposed to 
light. Then, an electrostatic latent image consisting of 
character patterns is formed on the electrostatic 
drum 106. The latent Image is developed by a devel- 
oping unit 107 surrounding the electrostatic, drum 
106, then transferred to recording pap6r. Cut forms 
are employed as the recording paper. The cut forms 
of recording paper are accomniodated in a paper cas- 
sette loaded in the LBP 100. fetched into the printer 
by means of a paper feed roller 109 and transport roll- 
ers 110 and 111. then supplied to the electrostatic 
drum 106. 

Fig. 1 is a block construction diagram of a printer, 
which is an LBP. of an embodiment. The printer com- 
prises host computers 1100a and 11 00b; and a printer 
body 1200. In this embodiment, two host computers 
1 1 00a and 1 1 00b are connected. 

Host computers 1100a and 1100b send print data 
and control instructions for a printer body 1200 to the 
printer body 1200, and instructs the printer body 1200 
to perform printing. The printer body 1200, as. descri- 
bed previously, is divided into a controller 1210 and 
an engine 1220. 

The controller 1210 receives print data and con- 
trol instructions from the host computer 1l60a or 
1100b, creates bit map information according to the 
received data and instructions, then transfers the in- 
formation as a video signal to the engine 1220. The 
engine 1220 receives the video signal from the con- 
troller 1210, and forms a visible image of the signal 
on paper. The controller 1210 communicates with the 
engine 1220, whereby the controller 1210 reports the 
state of the engine 1220 externally and controls the 
engine 1220 as a whole. 

The controller 1210 vyill be described in more de- 
tail. 

The controller 1210 comprises host interfaces 
1211a and 1211b, a CPU 1212, a RAM 1213..a ROM 
1214. a video interface 1215, an operation panel 
1216. and a data bus 1217. The host interfaces 1211a 
and 1211b transfer data to or from the host computers 
1100a and llOOb. In this embodiment, two host inter- 
faces are installed. The CPU 1212 controls the printer 
as a whole, analyzes print data, and creates bit map 
information. The RAM 1213 is used to interpolate data 
sent from the host computers 1100a and 1100b, bit 
map information, or various registered data, and to 
temporarily store information when serving as a work 
area for information processing. The ROM 1214 con- 
tains programs for controlling the printer, which will be 
described later, and font information. The video inter- 
face 1215 transfers data to or from the engine 1220. 
The operation panel 1216 sets, modifies, or displays 
parameters for specifying print environments. Data 
transferred within the controller 1210 flows over the 
data bus 1217. Arrows in Fig. 1 indicates data flows. 



Next, operation proc dur s of the CPU 1212 in 
the controller 1210 will be described In conjunction 
with Figs 2 to 5. Programs relating to the flowcharts 
reside In the ROM 1214. 
5 Fig. 2 shows the processing for controlling a prin- 

ter as a whole. The processing of Fig. 2 calls the proc- 
essing of Figs. 3, 4, and 5 sequentially. The flowchart 
of Fig. 3 shows the processing for checking if a new 
communication request is issued for a host interface 
10 for which no data was sent when the processing was 
executed previously. Fig. 4 shows the processing for 
reading data from a designated host interface and 
writing the data in an input buffer for the interface. 
Fig. 5 shows the processing for reading data from the 
15 input buffer and printing the read data. The subse- 
quent description will be made on the assumptipnthat 
a variable "which J_r is reserved in the RAM 1213. 

A specific example of processing will be descri- 
bed. For simple explanation, data is sent frorn the 
20 host computer 1100a. printing, is performed oh the ., 
data, and data is sent from the host computer 1100b 
during, the printing. 

When the power supply of the printer is turned 
on, first, the coinponents of the printer are initialized 
25 at a step .S21. The initialization of the step S21 in- 
cludes initialization of, for example, a variable 
"whichj^r reserved in the RAM 1213. The variable 
VhichJ^r contains the information which host inter- 
face is currently engaged in communication and in 
30 what order communication requests are issued. 

At the next step S22, the processing shown in 
Fig. 3 is called. 

When the processing is called, at a step S31 , the 
information recorded in the variable "which_i_r is 
35 checked to see if a communication request is issued 
from a host computer for a host interface which did not 
communicate \vith the printer previously. If a new 
communication request is not issued, the processing 
terminates. If a new communication request is issued, 
40 the processing. passes to a step S32. In this embodi- 
ment, first of all. data is sent from the host computer 
1100a. Therefore, the processing passes to the step 
S32. 

At the step S32, the Information via which host in- 
45 terface communication must be done is appended to 
the variable "whichj^f. Then, the processing ter- 
minates. In this embodiment, the information that the 
host interface 1211a is the host interface via which 
communication must be done is appended to the va- 
50 riable *'which_i^r. Needless to say, when the host in- 
terface 1 211 b is the host interface via which commu- 
nication must be done, data indicating the fact is ap- 
pended. When the processing of Fig. 3 terminates, 
the main processing of Fig. 2 passes to a step S23. 
55 At the. step S23 in Fig. 2, based on the informa- 

tion recorded in the variable "whichj^r, the process- 
ing of Fig. 4 is started for a host interface via which 
communication must be done. In short, the process- 
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ing of Fig. 4 is called. . 

At a step S41 in Fig. 4, data Is read via the des- 
ignated host Interface, and the data is written in an in- 
put buffer (reserved In th RAM 1213) associated 
with the host interface. Then, the processing of Fig. 5 

4 terminates. In this embodinDent, data is read via the 
host Interface 1211a. In this embodiment, even If data 
is sent sequentially via the host interface 1211a, after 
data is read for a certain period of time or a certain . 
amount of data Is read, communication is suspended 10 
to terminate the processing of Fig. 4. Owing to this 
control procedure, a consecutive data flow can be 
read by receiving inputs via multiple host Interfaces 
alternately. When the processing of Fig. 4 terminates 

as mentioned above, processing passes to a step S24 1 5 
iri Fig. 2. . 

At the step S24 in Fig. 2, the processing of Fig. 

5 is called. 

At a step S51 in Fig. 5, the information recorded 
in the variable "which J_r is checked to see for which 20 
one of host interfaces currently engaged in commu- 
nication a communication request is issued first. 
Then, the processing passes to a step S52. In this 
embodiment, the host Interface 1211a is the host in- 
terface for which a communication request is issued 25 
first. 

At the step S52, it is checked if data resides in the 
input t)ufferforthe host Interface that was recognized 
at the step S51 as a host interface for which a com- 
munication request is issued first. If no data resides, 30 
the. processing passes to a step S53. If data resides, 
the processing passes to a step S54. 

At the step S54, data is read from the input buffer 
for the host interface selected at the step S52. The 
data is analyzed to perform necessary processing. 35 
Then, the processing of Fig. 5 is terminated. What is 
referred to as necessary processing is that data sent 
from the host computer is used to' develop bit map in- 
formation or that bit map information is printed on pa- 
per. 40 

On the other hand, at the step S53, on the as- 
sumption that communication via the host interface, 
which was recognized at the step S52 as a host inters 
face for which a communication request had been is- 
sued first, has terminated, the recorded contents of 45 
the variable "which_i_r are updated. Then, the proc- 
essing of Fig. 5 is terminated. To be more specific, 
during the update, the name of the host interface se- 
lected at the step .S52 is deleted from the list of host 
interfaces currently engaged in communication, and so 
the information of the remaining host interfaces 
. whose orders in which communication requests were 
issued are incremented by one is recorded in the va- . 
riable "wh ich J_r. 

When the processing of:Fig..5.terhiinates as de- 55 
sdribed above, processing returns to the step S22 in 
Fig. 2. 

When the processing from the step S22 to S24 in 



Fig; 2 is repeated, data are read from the host com- 
puters repeatedly, and the data are printed cpntinu-. 
ously. In this embodiment, at this stage of the de-. 
scrlption, data have been read from the host comput- 
er 1100a via the host interface 1211a. Thereafter, it 
will be described what kind of processing^wiil be exe- 
cuted when a communication request is issued by the 
host computer b 1100b during the aforesaid commu- 
nication with the host computer a 1100a. 

Within a sequence of operations from the steps 
S22 to S24, the printer is communicating with the 
host computer 11 00a and the communicated data are 
being processed. In this sequence, if the host com- 
puter 1100b issues a communication request, It Is de- 
tected at a step S31 in Fig. 3 that a new communica- 
tion request has been issued. At a step S32. the re- 
corded contents of the variable "which j_r are updat- 
ed. Specifically, such information that the host inter- 
face 1211b also gets engaged in communication is 
appended to the variable "whichj_r recording the in- 
formation that only the host interface 1211a.is engag- 
ed in communication at this stage. 

Next, data is read from the host computer 11 00a 
via the host interface 1211a at the step S23 in Fig, 2. 
Then, data is read from the host computer 1100b via 
the host interface 1211 b. '\ 

Then, the processing from the step S22 to S24 in 
Fig. 2 is repeated. Theret)y, whi|e data concerning the 
usage of the data from the host computer 11 00a and 
of the data from the host computer 1100b is being 
read, printing based on the data sent from the host 
computer 1100a can be continued. 

When all the data from the host computer 1100a 
have been processed, the input buffer for the host in- 
terface 1211a becorhes empty. Thereby, proce^ising 
passes from a step S52 to a step S53 in Fig. 5. The 
information concerning the host interface 1211a is 
deleted from the recorded contignts of the variable 
"which_l_r. Thereafter, the host computer 1100b is 
recognized as a host computer that had issueid the 
first communication request. Then, printing is contin- 
ued using data read from the host computer 1100b. 

As described above, even when one of two host 
interfaces is uised to communicate with a host com- 
puter, a host interface, which is not used for commu- 
nication, can function on receipt of data. Owing to this 
control method, even when one of two host interfaces 
is used to communicate with a host computer, data 
can be sent from a host computer connected to the 
other host interface. After printing based on data sent" 
from a host computer that started communication 
earlier is completed, printing based on data sent from 
the other host computer can be started. 

[Description of the second embodiment) 

In the aforesaid first embodiment, two host inter- 
faces are installed. The present invention can apply to 
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memory may be installed so that the data can be stor- 
ed In the external memory. 

Mor over, in the embodiments, while printing is 
under way, it iis determined whether a transmission 

5 request is. issued for any other host interface. Every 
time data is received via an iriterface, an interrupt sig- 
nal may be fed to a CPU 1212. In response to each 
interrupt signal,. the CPU 1212 may execute an inter- 
rupt routine to update the variable "which_l_r. 

10 . As described so far, according to the present in- 
vention, print data can be recejved from multiple data 
generation sources. Therefore, even when printing is 
executed for a specific data generation source, other 
data generation sources need not delay outputting 

IS their print data. 

With which data generation source the printer is 
communicating is notified externally. Therefore, the 
users of respective data generation sources can con- 
firm that the user-specified printing is being carried 

20 out. 



the same processing to be performed when three . 
host interfaces are installed. 

[Description of the third embodiment] 

In the aforesaid first and-second embodiments, 
print data sent from multiple host computers can be 
received. Needless to say, what is actually printed is 
a series of print data sent from a single host computer. 
Printing of data rebeived from other host computers is 
not carried out until the previous printing is complet- 
ed. Therefore, it is uncertain whether the printer has 
received the data sent from other hoot computers. In 
the third embodiment, it is notified externally fronri 
which host computer data Is being received. 

To realize the notification, the previous routine 
shown In Fig. 3 is replaced with the one shown in Fig. 
7 in the third embodiment. 

Steps S31 and S32 in Fig, 7 are identical to the 
corresponding ones in Fig. 3. Only a step S33 in Fig. 
7 will be described. 

When processing has passed to the step S33. 
the data indicating which host computers are current- 
ly communicating with this printer is specified In the 
variable "whichj_r. Therefore, at the step S33. the 
information corresponding to the data specified in the 
variable "whichj_r is displayed on an operation pan- 
el 1216. For example, LEDs are Installed on the op- 
eration panel 1216 by the number of host computers 
connectable to the printer. Then, an LED associated 
with a host computer that is communicating with the 
printer is lit. As described in the first embodiment, 
however, for a printer in which only two host comput- 
ers can be connected, only one LED is required. Al- 
ternatively, when the operation panel 1216 has a liq- 
uid crystal display (hereafter, LCD), a message or 
symbol indicating a host computer currently commu- 
nicating with the printer may be displayed. 

Furthermore, not only which host computer is 
currently communicating with the printer but also 
from which host computer print data being printed 
originate may be notified. In this case, LEDs may be 
installed in association with host computers, or a mes- 
sage or. symbol may be displayed on an LCD. 

In the first to third embodiments, no comment is 
made on a type of host interface. This is because the 
present invention can apply to any type of host inter- 
face. 

In the previous ernbodiments, an electrophoto- 
graphic printing type engine is erriployed as an engine 
for a printer The present invention can apply to any 
printer having any type of. engine; such as, an engine 
of a thermal recording type, an Inkjet recording type, 
or a wire dot recording type. . 

In the embodiments, data received from host 
computers are stored in buffers, which are reserved 
in an RAM 1213, in one-to-one correspondence with 
the host computers. A hard disk or other external 



[Offset stacking] 

Other preferred embodiments of the present in- 
25 yention will be. described with reference to the ap- 
pended drawings. . 

(Outline of the printer (Fig. 8)) 

30 Fig. 8 is a block diagram showing a construction 

of a printer representing a typical embodiment of the 
present invention. In Fig. 8, la to 1n denote hosts for 
transferring data. 2 denotes an SCSI interface. 3 de- 
notes an input. buffer that stores input data temporar- 

35 ily. 4 denotes a CPU that controls the printer as a 
whole. 5 denotes a ROM containing control programs 
and various processing programs. 6 denotes a RAM 
used to stoire v9rious information necessary for print- 
ing or used as a work area of each program. 7 denotes 

40 a pattern memory containing character patterns in as- 
sociation with character codes. 8 denotes an image 
memory that stores images for one page. 9 denotes 
a printer. interface that extends control throughout a 
printer, for example, transfers Image data existent In 

45 the image memory to a printer 10 denotes a printer 
that actually performs printing. 

The CPU 4 analyzes data read from the input buf- 
fer 3. and develops images of print data in the Image, 
memory 8 while referencing character patterns exis- 

50 tent in the pattern memory 7. 

[Detailed description of a construction of a printer 
ID (Fig. 9)] 

55 Fig. 9 shows an internal structure of a printer 10 

(hereafter.-LBP) capable of registering character pat- 
terns received from a data source.(not shown) or form 
data, and outputting image data provided via the prin- 
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ter Interface 9 on recording paper. In Fig, 9, 100 de- 
notes an LBP body; wherein character information 
(character codes), and form information or macroin- 
. structibns, which are supplied by hosts 1a to 1n, are 
input and stored, associated character and form pat- 
terns are created in accordance with the information, 
and images are formed on recording paper that is a 
recording medium. 101 denotes an operation panel 
on which switches and LEDs, which are designed for 
operation, and an LCD are arranged. 1000 denotes a • 
print controller that controls the LBP 100 as a whole 
and analyzes character information supplied by ex- 
ternal units. The print controller iOOO converts char- 
acter inforrriation into a video sigriar representing 
character patterns associated with the character in- 
formation, and outputs the video signal to a laser driv- 
er 102. 

The print controller 1000 accommodates, as 
shown In Fig. 8, an SCSI Interface 2, an input buffer 
3. a CPU 4, a ROM 5. a RAM 6, a character pattern 
memory 7, an image memory 8, and a printer inters 
face 9. 

The laser driver 1 02 is a circuit for driving a sem- 
iconductor laser 103. In response to ah input video 
signal, the laser driver 102 turns oh or off a laser 
beam 104 emitted from the semiconductor laser 103. 
The laser beam 104 is deflected laterally by a rotary 
polygon mirror 105 to scan an electrostatic drum 106. 
Thereby, an electrostatic latent image consisting of 
character patterns Is formed on the electrostatic 
drum 106. The latent image is developed by a devel- 
oping unit 107 surrounding the electrostatic drum 
106, then transferred onto recording paper. Cut forms 
are employed as the recording paper. The cut forms 
of recording paper are accommodated in a paper cas- 
sette loaded in the LBP 100, taken into the printer by 
means of a paper feed roller 1 09 and transport rollers 
110 and 11.1, then fed to the electrostatic drum 106. 

[Description of printer operations (Figs. 10 and 11)) 

* Fig. 10 shows correspondences between hosts 
connected to a printer of this embodiment and types 
of emulation. This information is stored in a RAM 6. 
In Fig. 10, 20.1 denotes an ID number of a host (here- 
after, host ID). 202 denotes a compatible type of emu- 
lation. 203 indicates that a host ID is 7. For the host 
having a host ID 7, an emulation program (emulation 
1) specified in 204 is executed to analyze data. Sim- 
ilarly, for a host having a host ID 6. an emulation pro- 
gram (emulation 2) specified in 206 is executed to 
analyze instructions and to process data. 

Operations executed by a printer having the fore- 
going construction will be describedwith reference to 
the flowchart of Fig. 11. Herein, any of the hosts ia 
to 1n transmits data, and the printer of this embodi- 
. ment starts printing. When, communicating with the 
printer, before transferring data, the hosts informs the 



printer of their host IDs. 

In the above printing, a host ID sent from a host- 
is identified. Every time hosts transmitting print data 
are chang d. an offset flag residing in the RAM 6 is 

5 turned on or off. Based on the value of the offset flag. 
It Is controlled whether or not to offset ari output of the 
printer. . ' * 

. Firjst. at a step S1« a host ID of a host that has 
. called the printer is checked. At a step S2, the Infor- 

10 mation of correspondences between connected 
hosts and enujiation types, which is stored in the 
RAM 6, is referenced to select an emulation program 
(hereafter, emulator) associated with the same ID as 
the host ID: checked at the step SI. The selected 

15 emulator IS executed to anajyze input data. At the step 
S3, a host ID (old ID) of a host, which happened to be 
a data supplier for the previous printing, is compared 
with the host ID (new ID) of the host, which has called 
the printer at the step SI. When the old and new host 

20 IDs are different from each other (hosts supplying 
print data are changed), the offset flag is turned on. 
Then, data is fetched from the input buffer 3 at a st p 
S4. 

At a step 85, it is checked if the host has^complet- 

25 ed data transmission^ If it is determinecT^that^data has 
come to an end, processing passes .to a -step S6, 
Then, the new ID is set as an old ID. By contrast, when 
it is determined that data transmission has not termin- 
ated, processing passes to a step'S7. The CPU ana- 

30 lyses transmitted data. If the data is a control code, an 
instruction is analyzed. If the data is a character code, 
a font pattern associated with the character code is 
read from the pattern memory 7 and written in the im- 
age memory 8. Next, at a step S8, ah amount of out- 

35 put data supplied to the Image memory 8 is checked 
to see if form feed is required. If it is determined that 
form feed is required, processing passes to a step S9. 
Then, the input buffer 3 is closed. On the contrary, if 
form feed is not required, processing returns to the 

40 step S4. Then, data entry is repeated. 

At a step S10, the offset flag is checked. If the 
offset flag value is on, processing passes to a step 
S11 . Then, offset is specified in the printer 10 via the 
printer interface 9. By contrast, if the offset flag value 

45 is off. processing passes to a step S12. Then, data 
developed in the image memory 8 is transferred to 
the printer 10 via the printer interface 9, and printed. 
At thiis time, if the offset flag value is off. outputs of 
the printer ai'e not offset. If the offset flag value is on, 

50 outputs are offset by a specified amount. 

As described above, according to the present 
embodiment, every time hosts serving as suppliers of 
print data are changed, whether or not print outputs 
are offset is switched, then, printout is carried put. 

55 Therefore, printouts can be easily sorted by hosts. 

In this embodiment, when data is transmitted 
from multiple host computers, offset stacking is car- 
ried out. The present invention Is not limited to this 
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mode. For example, offset stacking may be per- 
formed depending on the type of emulation. When a 
host ID. or equivalent is not assigned, standard emu- 
lation may be pre-programmed. Alternatively, hosts 
.may be discriminated by outputting partition paper at 
- every start of prin(out of data from a different host. 

The present invention may apply to a printing sys- 
tem made up of multiple equipment or a printer formed 
with a single equipment. The present invention can, 
needless to say, apply to a printing system or a printer 
In which programs are Implemented. 

As described so far, according to the present in- 
vention, a host transmitting print data is identified, and 
checked If the host is identical to the one that trans- 
mitted print data during the previous printing. Then, 
based on the result of the comparison, print outputs 
are offset. Every time hosts transmitting print data are 
changed, offsetting is performed alternately. Conse- 
quently, printouts can be easily sorted by hosts. 

Claims 

1. An output unit, comprising: 

a plurality of interfaces for connecting a 
plurality of data generation sources; 

determining means for determining for 
each of said interfaces whether a reception re- 
quest has been issued therefor; 

storage means for inputting data via at 
least one of said interfaces for which a reception 
request has been Issued and storing the input 
data in one-to-one correspondence with respec- 
tive interfaces; and 

control means for controlling said output 
unit so that after output of a first received data, 
stored in. said storage means, has been complet- 
. ed, output of a second received data is started. 

2. An output unit according to claim 1, further com- 
prising informing means for externally informing 
the states of at least one of said interfaces for 
which a reception request has been issued or the 
states of at least one of said interfaces concerned 
with said storage means. 

3. An output method, comprising the steps of: 

determining, for each. of a plurality of inter- 
faces connected to. a plurality of data generation 
sources, whether a reception request has been 
issued therefor; 

inputting data via at least one of the inter- 
faces for which a reception request has been is- 
sued and storing the input data in one-to-one cor- 
respondence with respective interfaces; and 

controlling output processing so that after 
.output of received data, firstly stored in said input- 
ting step, has been completed, output of received 



data, secondly stored in said inputting step, is 
started. 

4. An output method according to claim 3, further 
5 comprising the step of informing externally the 

states of at least one of the interfaces for vyhich 
a reception request has been issued or the states 
of at least one of the interfaces concerned with 
said inputting, step. 

10. . 

5. A printer that receives print data, records images 
on specified recording medium, and outputs the 
images, comprising: 

a plurality of interfaces for connecting a 
15 plurality of data generation sources; 

determining means for determining for 
each of said interfaces whether a reception re- 
: quest has been issued therefor; 

storage means for inputting print data via 
20 at least one of said interfaces for which a recep- 

tion request has been issued and storing the in- 
put print data in one-to-one correspondence with 
respective interfaces; and 

control means for controlling said printer 
25 so that after printing of a first received data, stor- 

ed in said storage means, has been completed, 
printing of a second receiyed data is started. 

6. An output hiet hod, comprising: 

30 a discrimination process in which a host in- 

tending to transmit data is discriminated from a 
plurality of hosts; 

a preparation process in which prepara- 
tions are made to reiseive data fron) the host in- 

35 tending to transmit data in accordance with the 

result of discrimination made in said discrimina- 
tion process; 

a comparison process in which it is 
checked if a host that transmitted output data dur- 

40 ing the previous output is identical to the host 

identified in said discrimination process; and 

a control process in which offsetting is 
controlled so that outputs of dat^ will be offset in 
accordance with the result of comparison made 

45 in said comparison process. 

7. An output method according to claim 6, wherein 
a host intending to transmit output data is discrim- 
inated in said discrimination process by checking 

50 ID nurnbers assigned uniquely to said plurality of 

hosts. 

8. An output unit, comprisirig: 

a discriminating means that identifies a 
55 host intending to transmit data from a plurality of 

hosts; 

a preparing means that makes prepara- 
tions to receive from said host intending to trans- 
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mit data in accordance with the result of discrim- 
ination made by said discriminating means; 

a comparing means that checks if a host 
which transmitted data during the previous output 
is identical to the host identified by said identify- 5 
ing means; and . 

a control means that controls offsetting so 
that outputs of data will be offset in accordance 
with the result of comparison made by said com- 
paring means. to 

9. An output unit according to claim 6. wherein said 
preparing means includes emulation means in 
association with said plurality of hosts so that 
data can be received or output from or to said 15 
plurality of hosts. 

1 0. A printer having a plurality of interfaces which can 
be connected to individual data sources to re- 
ceive data therefrom, and measuring means for 20 
storing data received from the data sources so 

that whilst the printer is printing data received 
from one data source the memory means can 
store data received from other data sources 
through the associated interfaces. 25 
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